Diethyl ethoxy-methylenemalonate the versatile reagent used to synthesize pyrazolopyrimidopyrimidines (3) as antimicrobial agents from the reaction between EMME and 1-substituted 3-(methylthio) 3H-pyrazolo [3,4-d]pyrimidine-4-amines (1) using Gould Jacob reaction. A comparison of conventional and microwave supported solvent-free reaction has been studied.
INTRODUCTION
Various pyrazolopyrimidopyrimidines have been synthesized in order to establish their synthetic and biological importance.
Original Research Article
Pyrazolopyrimidopyrimidines found to relate number of biological activities such as analgesic, antipyretic, anti-inflammatory along with gastro protective effect in rats, antimicrobial and anticancer activity [1] [2] [3] [4] [5] [6] [7] [8] . Different pyrimidopyrazolopyrimidines were synthesized as useful inhibitors of phosphodiesterase(PDE1) in the treatment of diseases like Parkinson's disease, depression, narcolepsy and damage to cognitive function [9] [10] [11] .
Diethyl ethoxymethylenemalonate (EMME) has been reported as versatile synthon in the field of organic synthesis. Applications of EMME can be summarized as follows. The reagent can be used in Diels-Alder reaction [12] , in Michael reaction [13] in [3+2] cycloadditions [14] , in push-pull alkane [15] , in 1,4-addition reaction [16] , in 1,4-addition elimination reactions [17] , in synthesis of quinolone derivatives by Gould-Jacob reaction [18] , in preparation of 1,8- [19, 20] . Moreover microwave supported synthesis was given attention during the last four decades as it has been found to provide rapid, cleaner, high yielding and purity improving synthesis [21] [22] [23] [24] . Sometimes found to avoid the use of solvent [21] [22] [23] [25] [26] [27] [28] [29] . The solvent free organic synthesis became remedy to resolve environmental issues [30] . Therefore, microwave assisted solvent-free reaction condition [21] [22] [23] 28, 30, 31] , was found to be economic and environmentally benign system. Microwave assisted solvent-free synthesis of thieno [3,2-e] [21] [22] [23] . In addition synthesis of pyrazolopyrimidopyrimidines have rarely been attended [1] [2] [3] [4] [5] [6] [7] [8] . All these facts steered us to study Gould-Jacob reaction to synthesize pyrazolopyrimidopyrimidines from pyrazolo [3,4-d] pyrimidine-4-amines using EMME as synthon.
MATERIALS AND METHODS

Experimental
The chemicals were Laboratory grade and purchased from Adrich Chemicals and S D Fine chemicals. Melting points were determined by electro thermal method in open capillary tube and are uncorrected. The IR spectra were recorded in cm -1 for KBr pellets on FT-IR Buck scientific spectrophotometer. The 1 H NMR spectra were recorded on Bruker 400 MHz spectrophotometer in DMSO-d 6 using TMS as internal standard and the chemical shifts are expressed in ppm. MS spectra were recorded on LKB 9000 mass spectrophotometer. Microwave irradiation was carried out in CEM Discover microwave, Model No 90801 (2455 MHz, 700 watts). The purity of the newly synthesized compounds was routinely checked by TLC using silica gel G and spots were exposed in iodine vapour and or UV light.
General Procedure for the synthesis of 1-substituted 3-(methylthio)
3H-pyrazolo[3,4-d]pyrimidine-4-amines 1a-j[32-34]
Ethyl 5-amino-3-(methylthio)-1-substituted 1H-pyrazole-4-carbonitriles(1, 10 mmol) were refluxed with formamide (25 mL) for 8-10 h, then the cold reaction mixture was poured on to the crushed ice, the solid obtained was filtered washed with water and recrystallized from DMF to give titled compounds 2 a-j. (4-(2,2-di(ethoxycarbonyl)vinylamino) 
General
4-
aminomethylenemalonates (2, 2 mmol) was dissolved in boiling DPO (5 mL) and heated at 250°C for 1.5-2 h. The excess of solvent distilled in vacuo and chilled methanol (15 mL) was added to the cold reaction mixture, the solid obtained was collected by filtration and crystallized from DMF: ethanol (6:4 v/v).
Method II:
A mixture of 1-substituted 3-(methylthio) 3H-pyrazolo[3,4-d]pyrimidine-4-amine (1, 2 mmol) and EMME (2 mmol, 0.44 g) was taken in a Pyrex tube and subjected to microwave irradiation in a microwave oven at an output of 700 watts at 150°C for 17-20 min. Progress of reaction was monitored through TLC at an interval of 45 seconds. On completion, the reaction mixture was allowed to cool at room temperature, treated with chilled methanol and the solid obtained was crystallized from DMF. 
Ethyl
10-S-methyl-4-oxo-8-phenylpyrazolo
Present Work
In the present study 3-(Methylthio) 3H-pyrazolo[2. ) of 2 exhibited a deuterium exchangeable doublet at δ 11.34-11.4 integrating for 1H for NH proton, a doublet due to the vinyl proton in the region δ 9.15-9.18 and singlet at δ 8.8-8.68 due to pyrimidine ring proton. Aromatic protons appeared as multiplet in the area δ 7.54-7.71. Twin quartet and triplet in the region δ 4.19-4.6 and δ 1.26-1.32 each integrating for 2H and 3H respectively were responsible for two ethyl groups present in malonate functionality of 2. Thiomethyl protons gave singlet at δ 2.7-2.82 integrating for 3H. In IR(KBr) spectra of 3, the absence of band near 3386-3350 cm 
